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Introduction 
 
 
 
 
 
 
 
 
 Background 
 
 
Experimental design 
Seven afforested species with contrasted leaf habit were 
selected: three deciduous (Populus alba, Celtis australis, 
Fraxinus angustifolia) and four evergreen (Quercus ilex, 
Olea europaea, Ceratonia siliqua and Pinus pinea). It was 
selected 5 individuals per species to analyze the isotopic 
composition of carbon (ð13C; ‰) and nitrogen (ð15N; ‰) of 
plant tissues (leaves and roots) and the soil underneath 
differentiating between forest floor (mostly foliar litter) and 
top mineral soil (until 10 cm of depth). Soils were sampled 
at the end of spring and leaves and roots in autumn 2014. 
 
 
 
 
 
 
 
Isotopic analyses 
 
Determinations of ð13C, ð15N, C and N were carried out at LIE-EBD (CSIC). Samples were 
combusted at 1020 ºC using a continuous flow isotope-ratio mass spectrometry system by 
means of Flash HT Plus elemental analyzer coupled to a Delta-V Advantage isotope ratio mass 
spectrometer via a CONFLO IV interface (Thermo Fisher Scientific, Bremen, Germany).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mean values per species (n=5) with a common letter are not significantly different according to the post-
hoc Tukey test (P<0.05). F-Value from ANOVA test and significant level (P<0.05*, P<0.01**, P<0.001***, ns 
not significant) are also indicated. 
 
 
 
Conclusions 
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Guadiamar valley (SW Spain) 
was contaminated with acid 
waters and heavy metals after a 
mine spill occurred on April 
1998. 
 
The area was subjected to a 
large-scale phytomanagement 
project and protected as the 
“Guadiamar Green Corridor”. 
The use of isotopic measurements can help in our understanding of 
relationships between plants and their environment. This work aims to 
analyze the effects on isotopic composition of carbon (δ13C) and nitrogen 
(δ15N) of different afforested tree species growing under common 
environmental conditions in the Guadiamar Green Corridor. We tested 
the differences among tree species as well as relations among values in 
plant tissues and soil. 
 
RECARE website: www.recare-project.eu 
RECARE Information Hub: www.recare-hub.eu  
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 There were not significant differences of ð13C in leaves among studied species  
despite their contrasted leaf habit. 
 
 Tree species strongly differed in ð13C in forest floor in contrast to non significant 
differences found in the top soil. Compared to the forest floor, ð13C is slightly 
increased in the top soil as a result of mineralization processes leading to a 
depletion in 12C. These results suggested that differences between species could 
be due to differences in the degree of soil carbon mineralization. 
 
 The lowest values of C/N ratio in leaves and higher soil pH in Fraxinus angustifolia 
might be indicating faster rates of C and N turnover compared to Pinus pinea that 
seems to storage C and in minor proportion N in forest floor. 
 
 A remarkable effect of tree species on ð15N variation in leaves and forest floor was 
observed (F = 11.63 and 7.96 respectively) with highest values in Celtis and 
Ceratonia species. 
 
 In the soil, the ð15N values were slightly higher than in leaves (except in Celtis and 
Ceratonia species). This increase can be explained by preferential loss of 14N-
labile products in soils from microbial transformation of N compounds (NH4
+
, NO3
-
, 
N2, N2O) and residual 
15N accumulation. In addition, plants preferentially uptake 
depleted 15N-compounds for nutrition. Celtis has low C and N in forest floor and 
Ceratonia high proportion of both (likely indication of high lignin or wax content) 
which reduce litter decomposition. 
 
 Complementary studies are needed to better understand these patterns. 
 
